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[Cloning and expression of the CD4 receptor gene from 

T-lymphocytes in Escherichia coli cells] . 
Klonirovanie i ekspressiia v kletkakh Escherichia coli 
fragmentov gena CD4-retseptora T-limf otsitov cheloveka. 
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Entered Medline: 19910531 
The gene for the CD4 -membrane glycoprotein-receptor for HIV has been 
cloned. The 179 amino acids fragment of the CD4-receptor responsible for 
binding of gpl20 HIV glycoprotein has been fused with beta- 
galactosidase and shown to be expressed in Escherichia coli cells. 
The recombinant protein in EL ISA and immunoblotting techniques 
reacts with the monoclonal antibodies OKT4A and Leu3A known to block the 
interaction between the CD4 and gpl20 HIV glycoprotein. The recombinant 
protein can be used for different scientific and practical purposes 
including studying of the mechanisms for HIV interaction with the 
sensitive cells as well as for viral gpl20 protein purification, etc. 
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AB The immune complex transfer enzyme immunoassay for antibody IgG to HIV-1 
pl7^ antigen was performed in two different ways (the present immunoassays 
I and II) within shorter periods of time than previously reported. In the 
present (simultaneous) immunoassay I, antibody IgG to HIV-1 pl7 antigen 

in 

10 microL of serum samples was incubated simultaneously with 
2, 4-dinitrophenyl-maltose binding protein-recombinant pl7(rpl7) fusion 
protein and rpl7-beta-D-galactosidase conjugate in a total volume of 22 
microL for 10 min to form the immune complex comprising the three 
components. The reaction mixture was incubated with a polystyrene bead of 
6.35 mm in diameter coated with affinity-purified (anti-2, 4-dinitrophenyl 
group) IgG for 5 min in a styrol test tube (13.3 x 54 mm and 2.1 g) to 
trap the immune complex. After washing, the polystyrene bead was 
incubated 

with 30 microL of epsilonN-2 , 4 -dinitrophenyl-L-lysine solution in a 
polystyrene tube (12 x 75 mm) coated with affinity-purified (antihuman 

IgG 

gamma-chain) IgG for 10 min to transfer the immune complex. In the 
present 

(sequential) immunoassay 11, a polystyrene bead of 6.35 mm in diameter 
coated successively with affinity-purified ( anti-2 , 4-dinitrophenyl group) 
IgG and 2, 4-dinitrophenyl-maltose binding protein-rpl7 fusion protein was 
incubated in a styrol test tube (13.3 x 54 mm and 2.1 g) sequentially 

with 

antibody IgG to HIV-1 pl7 antigen in 10 microL of serum samples in a 

total 

volume of 16 microL for 5 min and subsequently with rpl7-beta-D- 
galactosidase conjugate in a volume of 10 microL for 5 and 10 min. The 
immune complex formed on the polystyrene bead was transferred to a 
polystyrene tube coated with affinity-purified (antihuman IgG 
gamma-chain) 

IgG for 5 and 10 min in the same way as in the present immunoassay I. 
During the incubations, the styrol test tubes containing the polystyrene 
beads and reaction mixtures were shaken, and the polystyrene test tubes 
were rotated with shaking, so that the polystyrene beads were rotated 
randomly, and small drops (16 to 30 microL) of the reaction mixtures 
evenly contacted all parts of the solid phase surfaces during the 
incubations, though only small parts of the solid phase surfaces were 
contacted at one time. The intent was to continuously mix thin aqueous 
layers of the reaction mixtures covering the solid phase surfaces with 

the 



rest of the reaction mixtures. (Therefore, these immunoassays were called 
thin aqueous layer immunoassays.) beta-D-Galactosidase activity bound to 
the polystyrene tubes was assayed by fluorometry for 30 and 60 min. The 
present immunoassays I and II, in which only 15 to 25 min were used for 
the immunoreactions, were as sensitive if not more so than the previous 
immune complex transfer enzyme immunoassay requiring 150 min for the 
immunoreactions. In these earlier immunoreactions, the immune complex 
comprising the three components formed by 30 min incubation was trapped 
onto two polystyrene beads (3.2 mm in diameter) coated with 
affinity-purified (anti-2, 4-dinitrophenyl group) IgG for 60 min, and was 
then transferred to two polystyrene beads (3.2 mm in diameter) coated 

with 

affinity-purified (antihuman IgG y-chain) IgG for 60 min in a total 
volume 

of 150 microL. Furthermore, the present (sequential) immunoassay 11 (and 
probably I) could become approximately 10 times more sensitive by 
assaying 

bound beta-D-galactosidase activity for a longer period of time (10 h) , 
since beta-D-galactosidase activity, bound nonspecif ically in the 
presence 

of serum samples from HIV-1 seronegative subjects, was considerably low. 
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In the previous immune complex transfer enzyme immunoassay for antibody 
IgG to pl7 of HIV-1, the immune complex comprising 2 , 4-dinitrophenyl- 
bovine serum albumin-recombinant pl7 conjugate, anti-pl7 IgG, and 
recombinant pl7-beta-D-galactosidase conjugate was trapped onto 
polystyrene beads coated with (anti-2 , 4-dinitrophenyl group) IgG by 
overnight incubation and was transferred to polystyrene beads coated with 
(antithuman IgG gamma-chain) IgG by 3 hr incubation in the presence of 
excess of epsilon N-2 , 4-dinitrophenyl-L-lysine . These processes were made 
efficient by incubation with shaking and by using solid phases with 
larger 

surface areas. In addition, the volume of serum samples used was 
increased 

from 10 microliters to 100 microliters. As a result, the sensitivity was 
improved 20-30-fold and was approximately 100,000-fold higher than that 
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Western blotting for pl7 band, even when both trapping and transferring 

the immune complex were performed for only 30 min. Furthermore, testing 
many samples became easily possible with higher sensitivity using 
microplates and a f luororeader . 
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A rapid and simple nonradioisotopic method has been developed for 
detection of polymerase chain reaction (PCR) amplified product. 
Digoxigenin-ll-dUTP (DIG-ll-dUTP) was incorporated in the amplified 
product by including it in the PCR reaction mixture. The PCR product was 
detected colorimetrically either directly or by reverse phase 
hybridization method where an unlabelled oligo-nucleotide probe was 
immobilized on a nitrocellulose dipstick and the digoxigenin 
labelled PCR product was in the liquid phase. With this system the PCR 
product could be detected even after 10 cycles of amplification 
by both direct and hybridization methods. The method was applied on the 
amplified product of DNA from peripheral blood mononuclear cells from 10 
HIV-1 ELISA positive and 8 ELISA negative individuals. PCR was positive 

all ELISA positive, Western blot positive individuals from whom HIV-1 was 
also isolated. PCR was negative in all ELISA negative individuals. 
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Research, Washington, D.C. 20307. 
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A total of six amino acid sequences encoded in conserved regions of the 
HIV-env (three from gpl20 and three from gp41) were selected as potential 
antigenic domains. These sequences (11-20 amino acids) were fused to the 
NH2 terminus of beta-galactosidase by recombinant DNA 

techniques, and the purified chimeric proteins were used to titer (by 
immunodots) 75 sera from HIV-infected individuals of various stages. All 
the HIV antigens were recognized by some or all the 

HIV-seropositive sera but by none of the control sera. Of the three 
conserved domains in gp41, two are highly immunodominant. All (100%) 
HIV-seropositive sera reacted with one of these immunodominant domains in 
titers (approximately 1:100,000) almost two orders of magnitude higher 
than any other tested domain. This emphasizes the diagnostic value of the 
epitopes (ERYLKDQLLGIWGCSGKLIC) previously (see Ref s . 11 and 12) 
identified in this domain. A decrease in average antibody titers is 
observed in late stages of infection for all the antigens tested, yet 
distribution of antibody reactivity was independent of stage for only 
three of the six domains. A significantly higher proportion of reactivity 
of seropositive sera in early stage (62%) compared with late stage (11%) 
of infection was found for a domain (NVTENFNMWKN) mapped at the NH2 
terminus of gpl20; serum antibody reactivity with this domain also 
correlated with a lack of culturable HIV in blood mononuclear cells. 
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AB Serology has been a fundamental tool to prevent post-transf usional 

infection with human immunodeficiency virus (HIV) and for epidemiological 
surveys, the first step to attempt control of the pandemia. Enzyme 
immunoassay is in widespread use. Nevertheless, simpler methods are 
needed 

in many countries, where laboratory facilities and trained personnel are 
limited, and HIV prevalence is high. The evaluation of a simple and 
noninstrumented HIV antibody test is presented here. 

The test employs synthetic antigens of HIV-1 and HIV-2 attached to the 
teeth of a polystyrene comb, which fit into the wells of standard 
microtiter plates where samples are diluted. Captured antibodies are 
developed with colloidal gold-labeled Protein A. Three seroconversion 
panels plus 662 samples were tested, including HIV-1 and HIV-2-inf ected 
individuals, normal blood donors, and a noninfected baby born to a 
seroreactive mother. When compared with enzyme-linked immunosorbent assay 
(ELISA) and Western blot, the dipstick showed 100% sensitivity 
and 98.7% specificity. The simplicity of result evaluations and excellent 
reagent stability make the dipstick suitable for small blood 
banks and for epidemiological surveys. 
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AB In order to reduce the nonspecific signal of noncompetitive solid phase 
immunoassays and to improve their sensitivities, the immune complex 
transfer enzyme immunoassay has been developed. Antigens to be measured 
were reacted with 2, 4-dinitrophenyl-biotinyl-antibody Fab 1 and antibody 
Fab 1 -beta-D-galactosidase conjugate, and antibody IgGs to be measured 



were 



reacted with 2 , 4-dinitrophenyl-antigen and antigen-beta-D-galactosidase 
conjugate. The immune complexes formed comprising the three components 
were trapped onto colored polystyrene beads coated with affinity-purified 
(anti-2, 4 -dinitrophenyl group) IgG. After washing, the immune complexes 
were eluted from the colored polystyrene beads with epsilonN-2 , 4- 
dinitrophenyl-L- lysine, and the eluates were incubated with white 
polystyrene beads coated with streptavidin for antigens and coated with 
affinity-purified (anti-human IgG gamma-chain) IgG for antibody IgGs to 
transfer the immune complexes. By this method, ultrasensitive enzyme 
immunoassays have been developed for HIV-1 p24 antigen and antibody IgGs 
to HIV-1 pl7 and reverse transcriptase (RT) . The nonspecific signals in 
the absence of the antigen and the antibody IgGs were reduced 300 to 
15,000-fold by the immune complex transfer process, but the amounts of 

immune complexes decreased only 1.8 to 3.1-fold by the immune complex 
transfer. As a result, the sensitivities for HIV-1 p24 antigen and 
antibody IgGs to HIV-1 pl7 and RT were improved 100 to 5,600-fold by the 
immune complex transfer. The detection limit of HIV-1 p24 antigen by 20 

assay of beta-D-galactosidase activity (10 zmol) was 4,000 to 17,000-fold 
lower than those obtained with currently available commercial kits. The 
improved sensitivities for antibody IgGs to pl7 and RT by 20 hr assay of 
beta-D-galactosidase activity were 1 x 10(5) to 3 x 10 (5) -fold higher 

than 

those of Western blotting for pl7 and p66 bands. However, the nonspecific 
signals in the absence of antigens and antibody IgGs were enhanced to 
various degrees by two factors. In order to transfer the immune complexes 
more efficiently within shorter periods of time, the colored polystyrene 
beads were incubated with the white polystyrene beads in the presence of 
epsilonN-2, 4-dinitrophenyl-L-lysine . Such direct contact between solid 
phases for trapping and transferring of the immune complexes 
significantly 

enhanced the nonspecific signals. In addition, the presence of human 



the 



hr 



samples containing neither antigens to be measured nor antibody IgGs to 

be 

measured also enhanced the nonspecific signals to various extents. 
Namely, 

these two factors limited the effect of the immune complex transfer to 
improve the sensitivity by 20 hr assay of beta-D-galactosidase activity. 
By 1 hr assay of beta-D-galactosidase activity, the detection limit of 
HIV-1 p24 antigen using 10 microl of serum samples (0.24 pg/ml) was 40 to 
80-fold lower than those obtained with currently available commercial 

kits 

using 100 to 200 microl of serum samples (10 to 20 pg/ml) and the 
detection limits of antibody IgGs to HIV-1 pl7 and RTwere 1 x 10 (4) to 3 

x 

10 (4) -fold lower than those by Western blotting for pl7 and p66 bands. 
Finally, the immunoreactions involved in the immune complex transfer 
enzyme immunoassays--the formation, trapping, and transferring of the 
immune complexes — will be performed within 15 to 30 min. 



